The purpose of this article is to explore the Knowledge Management Maturity Model (KMMM) in big companies that are pioneers in the implementation of KM practices in Medellin, Colombia. The KMMM integrates the Funcionalist and Interpretivist perspectives on knowledge management and consists of four key areas: Organization and People, Processes, Technology, and Interpretation. Cluster analysis helped establishing the ranges of the five maturity levels: Initial, Awareness, Defined, Managed, and Optimized. The results showed that only two companies overcame the "Defined" level, and the best performance was achieved in the Technology key area. In conclusion, the companies have difficulties at going further the implementation of basic KM initiatives and achieving a higher level of maturity associated with the articulation of KM practices with business processes and a higher degree of appropriation and usage by individuals. This may occur because of the preponderance of the Functionalist approach in the business context and the low level of penetration and integration with the Interpretivist perspective of KM.
Introduction
Knowledge Management (KM) is imperative for companies interested in facing the changing needs of customers, the pressure from competitors and constant technological changes (Bueno, 1998; Drucker, 1993; Safón y Perfeito, 2000; Scarbrough, 2003 , Cavusgil et al, 2003 . It is also important to boost the innovation that is the most important source of competitive advantage but that depends on an intangible resource such as knowledge (Nonaka and Takeuchi, 1995) .
Because of the need to manage this strategic resource, technological solutions appeared to improve data and information collection processes during the eighties. Later, the first KM model was born in the mid-nineties: the SECI (Nonaka and Takeuchi, 1995) whose focus was the creation of knowledge from the interaction between people and information technology.
Since then, the two great prospects for knowledge management: functionalist and interpretivist have important theoretical and methodological developments (Schultze, 1998; Venters, 2003) . The first believes that knowledge exists as a representative object of reality which is waiting to be discovered, captured, and encoded by a human agent. The second perspective says knowledge is a construction of subjective and inter-subjective experiences, therefore, the language, the context of the interaction and the meanings become relevant.
However, many companies implement KM initiatives without understanding their life cycle and without any clarity about their key areas and relations among them. Consequently, companies take "the easy road" which is to replicate successful experiences in other contexts without considering the particularities. This is extremely risky and explains many of the failures in implementing KM practices. (Pee and Kankanhalli, 2009 ).
The main risk for organizations which have implemented KM initiatives is stagnation due to the absence of guidelines to help organizations to discover the goal to be reached and the areas that should be improved. For that reason, KM improvements could stop and some kind of decline begins leading to the dismantling of KM strategies (Arias and Aristizabal, 2008).
On the other hand, the absence of KM guidelines makes benchmarking more difficult for the organizations at local, national, and international levels. This problem is exacerbated when companies build their own conception of KM based on their strengths and weaknesses or the particular point of view of some consulting groups (Pee and Kankanhalli, 2009 ).
At the end of the nineties, maturity models appeared as a solution to guide the implementation of KM initiatives (Gallagher and Hazlett, 1999) . These were a set of principles or practices that described the development of an entity from a base line to an optimum one (Klimko, 2001) . In this research, the entity is Knowledge Management that is understood as a process to identify and capitalize collective knowledge of an organization, increasing its competitiveness (Alavi and Leidner, 2001 ).
The objective of this article is to establish the degree of knowledge management maturity of seven large companies that are pioneers in the implementation of KM in Medellin, the most industrial city in Colombia. These companies have implemented KM initiatives at least for five years and are recognized for their leadership in innovation based on the exploitation of knowledge. The paper also presents a comparative exercise among those companies and structures a guide to establish a standard in the academic and business context. This article approaches KM from the Funcionalist and Interpretivist perspectives and uses Pee and Kankanhalli's work (2009). These authors have synthesized the main Funcionalist maturity models of KM in a five maturity levels and three key areas: Organization and People, Processes and Technology. However, they do not describe the variables that are part of the key areas because this matter has been poorly researched. On the other hand, this work integrates Interpretivist perspective of KM developed by Desousa (2006) widely in their maturity model that deals with aspects related to meaning management and KM actions of individuals and groups.
Knowledge management maturity model based on funcionalist perspective
Nine Funcionalist models of maturity for KM have appeared in the last decade (Klimko, Pee and Kankanhalli, 2009 ), taking up the CMM scale and the three key areas both mentioned before. However, the main models of knowledge management maturity have been developed by consulting firms therefore have many theoretical gaps that hinder the development of academic research.
Knowledge management maturity levels
According to Pee and Kankanhalli (2009) in the Initial level of KM maturity, organizations have little or no intention at all of using organizational knowledge. In the Awareness level, organizations intend to manage their organizational knowledge but may not know how to do it. In the Defined level they design and implement an infrastructure that supports KM. In the Managed level, KM initiatives are working and coordinated by some areas of the organization. In the Optimized level, KM is fully integrated into business processes and is continuously improved. As it was mentioned before, despite of the fact that there is a consensus in literature regarding the establishment of five maturity levels and three key areas (Pee and Kankanhalli, 2009; Desouza, 2006) , the KM maturity models do not indicate the variables that are part of each key area.
Key area: people and organization
This area is the most difficult to comprehend because it is usually conceived as a set of variables on which there is no consensus and this prevents identifying its scope and limits. So, in order to clarify this issue it is necessary to determine the organization's concept behind maturity models (Lee and Choi, 2003) .
The organization's concept behind the Organization Maturity Model is consistent with Katz and Kahn (1977) and Kast and Rosenzweig (1988) . It is conceived by the first two as a system composed of a technical subsystem which refers to the Processes and Technology, and a social subsystem that is composed of attributes and relations of people, incentive systems and organizational structure.
Based on Katz and Kahn's approach (1977), the technical subsystem includes two key areas of the maturity model: Process and Technology. The social subsystem corresponds to the People and Organization key area. However, according to Kast and Rosenzweig (1988) , a technical and social subsystem must be complemented by an administrative subsystem that coordinates and controls the flow of knowledge in business processes to create core competencies (Davenport and Prusak, 1998) .
Along these lines, the People and Organization key area is deals with the integration of variables related to social and administrative subsystems (Hsieh et al, 2009 ). Therefore, this key area includes variables such as relations and attributes of people, system incentives, organizational structure, and planning, coordinating and controlling the flow of knowledge. Additionally, some authors have divided variables such as culture to facilitate understanding which consists of collaboration, trust and learning (Lee and Choi, 2003; Detienne et al, 2004) . Subsequently, some redundancies were identified and some variables were eliminated. The Organization and People key area include the following variables: Trust, T-shaped Skills, Incentive Systems, Structure, and Strategy (see Table 1 ). Managers are aware of the need to promote individuals' faith in the skills and intentions of the colleagues and managers.
Trust is a component of corporate philosophy, it is mentioned in the mission or corporate values, and meetings and working committees.
Trust is built through actions that promote empowerment, informal relationships and physical proximity.
People fully trust the intentions and abilities of colleagues and managers. The mechanisms to promote trust are continuously improved.
T-Shaped Skills
People have little expertise in their specific work area and little understanding of its relation with the work of their colleagues.
Managers are aware of the need to promote people's expertise in their specific work area and understanding of its relation with the work of their colleagues.
The multi disciplines and expertise are components of the corporate philosophy. They are mentioned in the mission or corporate values, and meetings and working committees.
The organization promotes training in people's specific working areas, and the creation of interdisciplinary teams with members from various departments.
People have a high degree of expertise in the specific work areas and understanding of its relation with the work of their colleagues.
Incentive systems
The organization does not have policies or mechanisms rewarding knowledge creation and sharing.
Managers are aware of rewarding knowledge creation and sharing by means of economic and symbolic incentives.
Managers have established a policy and mechanisms for rewarding knowledge creation and sharing by means of economic and symbolic incentives.
People are rewarded for knowledge creation and sharing according to the policies and procedures.
People create and share knowledge, driven primarily by symbolic rewards. The incentive system is constantly improved.
Structure
The organization is dominated by a bureaucratic structure, characterized by the predominance of formal communication, centralized decision making and obedience to norms and standards.
Managers are aware of the need for transforming the organizational structure, decentralizing decision making, informalizing communications, and making flexible the adherence to norms and standards.
Managers take actions to decentralize decision making, eliminate excess formalities, and make flexible attachment to norms and standards.
Innovation teams, communities of practice and virtual networks are built to create and share knowledge, involving people from all hierarchical levels and departments, even outside the organization.
The organization has its own R&D department or has built alliances with other companies, the State and universities to frequently create and share knowledge.
Strategy
The organization does not have any formal KM strategies.
Managers are aware of the need to develop KM strategies.
Managers design and implement KM strategies focused on technology.
The operational aspects and activities for creating and sharing knowledge are aligned with the KM strategies focused on technology and people.
The KM strategies focus more on people than technology, and the alignment of the operational aspects to KM strategies is constantly monitored.
Key area: processes
Similarly, generic KM processes were identified and conceptualized by comparing the proposals of the most representative authors such as Ruggles (1997 Ruggles ( , 1998 These processes are:
• Creation: developing new knowledge and procedures based on patterns, meanings and relations among data, information and prior knowledge.
• Collection: identifying, capturing and storing data, information or knowledge in a way that can later be retrieved.
• Exchange: granting access to people who should know certain information or blocking it if necessary.
• Application: absorbing and utilizing data, information, and knowledge to perform tasks and generate innovation. Table 2 shows the Process key area which includes the following variables: Creation, Collection, Exchange and Application. People identify and capture key data and information for achieve organizational objectives, and store both according to established protocols and institutional repositories. It has been defined a system of indicators to evaluate knowledge collection.
The managers redefine the organization's key knowledge and continuously improve storage protocols.
Exchange
People have limited access to strategic information of the organization.
Managers are aware of the need for expanding people's access to data and strategic information of the organization from departments, groups and individuals of the different hierarchical levels.
Managers define the criteria for granting individual's access to strategic information stored in institutional repositories. In some cases, restrictions are active.
People access strategic information from departments, groups and individuals of the different hierarchical levels. It has been defined a system of indicators to knowledge evaluation and exchange.
Managers constantly reevaluate the criteria for granting individual's access to strategic information of the organization.
Application
People find difficulties to absorb and use data and information.
Managers are aware of the need for enhancing absorption and utilization of data and information.
Managers define "Learning by Doing" strategies to help individual's absorption of data and information in order to generate innovation.
People absorb data and information through" Learning by Doing" strategies and generate radical innovations; the organization evaluates through a system of indicators.
The organization continuously improves "Learning by Doing" strategies and metrics for evaluating innovation.
Source: Own elaboration.
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Key area: technology
The Table 3 shows the Technology key area, which includes the following variables: Technological Infrastructure Integration, KM Applications, and Attitude towards ICT. In some areas of the organization, the existing IT are used to support initiatives or pilot projects on KM.
The organization has a basic infrastructure for KM that can be accessed through intranet or the corporate website.
The KM applications are integrated with business processes of the company. 
Knowledge management maturity model based on interpretivist perspective
Some critics believe that Funcionalist models have an incomplete view of KM which is poorly based on knowledge theories (Desouza, 2006; Serna, 2012 Individuals interpret data and information at the company. Individual perceptions are contradictive and reappraised.
The meanings the work groups get from data and information are shared among the different functional areas or departments. A common language is created.
Groups interpret data and information based on heuristics, mathematics, statistics, logic and qualitative techniques.
The company promotes and creates spaces for reviewing, discussing, revalidating or reformulating the dominant meanings, beliefs, and interpretations from the groups and individuals.
Action management
The actions and decisions of the organization are based on personal interpretations of data and information.
The actions and decisions of the organization are based on the interpretations of data and information made by some of the groups or departments.
The actions and decisions of the organization are based on the interpretations of data and information made by the departments. 
Material and methods
KM maturity was measured in a total of seven big companies that have implemented KM initiatives at least for five years in Medellin, Colombia. It is a reasonable time for developing KM implemented practices (Desouza, 2006) . These companies are also recognized for their leading innovation based on the exploitation of knowledge at their economic sectors. They belong to certain economic groups focused on specific economic sectors.
In detail, this exploratory research was conducted in a financial company whose income exceeded US$ 6,000 million in 2011. Two other companies belong to the energy sector. one of them had sales over US$2,500 million and the other one near US$800 million. Another company at the cement industry had sales over US$2,000 million. Another one had sales near US$1,000 million at the Telecommunications sector. Another one had sales of US$140 million at the Ceramic and sanitary ware sector and one belonging to the sweets industry with sales over US$1,700 million. In Medellin, the most industrialized city in Colombia, these selected big companies are the pioneers in the implementation of KM practices.
For collecting empirical information, a questionnaire composed of 14 items was designed. The number of items corresponds to the number of variables of the four key areas with a scale of 5 answer choices that was adjusted to the 5 maturity levels. The questionnaire was sent to 7 companies, particularly to people who coordinate KM activities or belong to departments where KM methodologies are extensively used. They have a broad view of maturity model key areas.
Concerning data processing, a database was built, it assigned value to five response options, 1 for the initial level of maturity scale, 2 for the Awareness level, 3 for the Defined level, 4 for the Managed level and 5 to the Optimized level.
In addition, the variables were relativized or semi-quantified to use multivariate analysis, assigning a weight to each one in a panel of experts. This is multiplied by its score and divided by the sum of the weights of all the variables belonging to one of four key areas (Lema, 2002) . With the semi-quantitative variables, a Relativized Importance Value Index (RIVI)
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was built for each of the companies, which is a dimensional indicator that shows the degree of statistical significance that any group or individual has in a context (see Table 5 ), according to all of the characteristics of the variables (Lema, 2002) . Before calculating the RIVI, it is necessary to add the variable values belonging to each of the key areas to each of the companies, and this way, the Importance Value Index (IVI) is built.
Then a panel of experts assigned a weight to each key area which was multiplied by the corresponding IVI. The results were added and divided by the sum of the weights. 4 were assigned to processes, 3 to Technology, 2 to Organization and people and 1 to Interpretation. The panel was integrated by 13 people among researchers, consultants and professionals; 7 of them were the KM coordinators at the correspondent companies, 4 of them were researchers and 2 of them were renowned researchers. The key areas' weights were established by applying the Delphi method.
In order to establish the ranges of the maturity scale levels, Hsieh et al. (2009) In this case, the observations were classified into four clusters although the scale has five levels of maturity. It was assumed that the majority of the companies are over the Initial level because the study was conducted with those having implemented KM initiatives for at least five years. Then, the values resulting from the cluster analysis of the variables of each key area were added up in each of the four clusters. These data were used to create the 5 ranges corresponding to the five levels of maturity, identifying their upper and lower levels (see Table 6 ). At this point, it is possible to determine the maturity of companies by finding the IVI of their key areas in the ranges (Hsieh et al., 2009 ).
In the same way, the general ranges in the KM maturity scale are calculated by using the same logic of the IVIR and by multiplying the sum of the clusters values located in the Awareness, Defined, Managed and Optimized maturity levels by the weight of the dimension they belong to. Then, this is then divided by the sum of the weights (See Table  7 ). Finally, the RIVI of each of the companies (see Table 5 ) can be located in one of the general ranks (see Table 7) to identify the general level of KM maturity of the companies, not for key areas. Source: Own elaboration. Source: Own elaboration. Source: Own elaboration.
Results
As for the general maturity of the companies, it was found that only one of them is on the Optimized level, one in the Managed level, three in the Defined level and the other two in the Awareness level and Initial level respectively (see Table 8 ). It is noted that five of the seven organizations have not exceeded the defined level, the implementation stage of basic or primary initiatives which is surprising because all companies have spent several years working on the consolidation of KM. Analyzing the data by key areas (see Table 9 ), there is some consistency with what is presented in the table above. In People and Organization and Processes, only two companies overcome the Defined level, but the best results are appreciated in Interpretation and Technology, because in both cases the number of companies amounts to three.
Maturity level Companies
However, it is clear that there has been a greater concern for the key area of technology, because it is the only one in which two companies have reached Optimized level. This indicates the implementation of expert systems, artificial intelligence, and possession of advanced knowledge in the use of information technology.
On the other hand, there are differences in the maturity of key areas, company # 5 which is at the Managed level in the general scale (see Table 9 ). 
Conclusions
The companies have better results in the key area of technology which indicates the predominance of functionalism perspective. However, there are notorious efforts in a few companies to intervene soft KM aspects relating to the Interpretivist approach. The most important finding is that most of the companies are failing to overcome the Defined level that is the stage where the basic practices are implemented. They have some difficulties to achieve a higher level of maturity associated with the articulation of KM practices with business processes and a higher degree of appropriation and use by individuals. Table 9 .
Classification of companies by the maturity of knowledge management key areas. 
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Regarding the academic contributions, the paper presents an integration of the two main perspectives of knowledge management maturity. Also, this work represents progress in identifying the variables to be monitored and further developed in each one of the key areas. This is highly relevant because the main models of knowledge management maturity often generically address key areas so without opening the black box which makes it difficult to further investigate this matter.
With respect to contributions to the practice of knowledge management in business, the KMMM developed in this article is a roadmap for companies which allow considering all aspects related to the creation and use of knowledge. However, this assumes greater challenges in the articulation of the different functional areas involved in the deployment of the various components of the maturity model. Particularly, the model emphasizes the need to implement practices that support employees in the interpretation of data and information.
So, there are several future research directions. The first has to do with the need to analyze the organizational factors that act as inhibitors of the maturity of knowledge management and do not leave companies go beyond the defined level of maturity. The second is related to the improvement scenarios maturity of each variable with the aim of making measurements have greater validity and reliability. It is also necessary to advance in the reduction of maturity levels to get a better differentiation of the five levels among them. This could simplify the collection of empirical information and data processing.
Another future research direction involves analyzing the impact of maturity on financial performance and innovative performance, which is a subject little explored in the literature and could have many implications for knowledge management in companies. Particularly, it would be important to identify key areas and variables that most influence these results. This would concentrate all resources and organizational efforts on these variables reach their full maturity level.
